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ABSTRACT 



A refrigerating machine oil composition which comprises, in 
the form of a blend, a base oil comprising a mineral oil or 
a synthetic oil and at least one species selected from the 
group consisting of a metallic salt of an inorganic phospho- 
ric acid, e.g. potassium phosphate, an amine salt of an 
inorganic phosphoric acid, e.g. octylamine phosphate, a 
metaUic salt of an organic phosphoric acid, e.g. dipotassium 
lauryl phosphate, an amine salt of an organic phosphoric 
acid, e.g. monooctylamine dioleyl phosphate, a metaUic salt 
of an organic phosphonic acid, e.g. dipotassium olevl 
phosphonate, an amine salt of an organic phosphonic acid, 
e.g. octylamine dilauryl phosphonate, a metaUic salt of an 
organic phosphorous acid, e.g. sodium dioleyl phoshite, and 
an amine salt of an organic phosphorous acid, e.g. octy- 
lamene dioleyl phosphate. 

The refrigerating machine oil composition according to the 
present invention has exceUent lubricating performance, 
enhances lubricity between an aluminum material and steel 
matenal, can suppress seizure and wear therebetween, does 
not bring about environmental pollution and thus is well 
suited as the lubricating oil for a refrigerating machine 
using, as the refrigerant, a hydrogen-containing Flon com- 
pound such as R134ff. 

30 Claims, No Drawings 
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REFRIGERATING MACHINE OIL 
COMPOSITION 



14 f9^/PP^'="''°" ^ ^ 371 of PCT/JP95/01832 filed Sep. 

TECHNICAL FIELD 
invention relates to a refrigerating machine 



On the other hand there are known a variety of antiwear 
improvers, but it is the actual circumstance at the pre^en 
time that there is still unknown a method capable of effec 
ively preventing the wear between the aluminum materia] 
and a steel material without impairing lubricating stabilitv in 
a special atmosphere of a Flon compound. 



CO composition. More .^{^Zri^, ■ l^/^^^^ 
atmg machine oil composition which has excellent lubricat- 
ing performance, enhances the lubricity between an alumi- 
num material and a steel material, can suppress seizure and 

oTlIminn'^'r""' n°"-°°' """^ ''''' environmental 
pollution, and is well suited as the lubricating oil for a 
refrigerating machine using, as the refrigerant, a hydrogen- a 
containing Flon compound such as 111% 
tetrafluoroethane. > . >- 



It i 



DISCLOSURE OF THE INVENTION 



10 • °''J^'=' °f 'he invention to provide under such 

which has excellent lubricating performance, enhances the 
lubricity between an aluminum materia] and a steel material 
can suppress seizure and wear therebetween does not brine' 
5 hih°rin P°U^'ion. and is weU suited as the 

lubncating oil for a refrigerating machine using, as the 
relngerant, a hydrogen-containing Flon compound such as 

As a result of intensive research and investigation accu- 
, mulated by the present invented in order to develop a 
retrigerating machine oil composition which has aforesaid 
favorable properties, it has been found that the above- 
mentioned object can be achieved by blending a base oil 
composed of a mineral oil or a synthetic oil with a speciiic 
metallic salt or amine salt. The present invention has been 
accomplished by the foregoing finding and information 

SpecificaUy, the present invention provides a refrigerating 
machme oil composition which comprises in the form of 
R22 described~abo;;:;;;' b;i.77orriaorous!v r°H f n °" '""P""' °^ ^' ''''' '"^°"'er selected 

hydrofluorocarbon, and a hydroc'hlorofluom/. h° ° ' • ' nhf Phosphoric acid, an amine salt of an organic phos- 

an orffanic Dhranhnrnnc o^;^ -.^^ .• i. ^ 



BACKGROUND ART 
A compression-type refrigerating machine is generally 
constituted of a compressor, a condenser, an expansion valve ' 
and an evaporator and has a structure in which a mixed fluid 
of a refrigerant and a lubricating oil is circulated through the 
closed system. Heretofore, in the compression type 
refrigerator dichlorofluoromethane (R12), chlorodifluo- 
romethane (R22) or the like has mainly been used as the ' 
refngerant. and various types of mineral oil and svnthetic oil 
have been used as the lubricant. 

However, chlorofluorohydrocarbons, such as RL^ and 
R22 described above, are hp.nrr „• , . 



J ^ "/"i^iJuuiuv.<uuons ana nydrochlorofluo- 
rocarbons are attracting attention as the novel types of 
refrigerant The hydrogen-containing fluorocarbons, particu- 
larly hydrofluorocarbons, typified by 1119- 
tetrafluoroethane (Flon 134a). are preferred as the refrige'r- 
ant for compression-type refrigerating machines because 
they are free from the possibility of causing the ozonosphere 
destruction and can replace Flon 12 with little modification 
in the structure of refrigerating machines which have here- 
tofore been used. 

It is known that the above-mentioned new alternative 
Flon-based refrigerant is different in properties from the 
conventional Flon-based refrigerant, and that a blend is 
useful as a refrigerating machine oil to be employed 
therewith, which blend comprises a base oil such as a 
polyalkylene glycol, polyester, polyo] ester, polycarbonate 
and polyvmyl ether, and any of a variety of additives such 
as an antioxidant, extreme pressure agent, antifoam and 
hydrolysis inhibitor. 



an organic phosphorous acid and a 
phosphorous acid. 



le salt of an organic 



^ THE MOST PREFERRED EMBODIMENT TO 
CARRY OUT THE INVENTION 
In the refrigerating machine oil composition according to 

ltd 7<:Th ' 1° ""'""^'^ ""''/"^ ' °" are 

used as the base oil. The mineral oil and the synthetic oil are 
not specifically limited provided that they are generaUy used 
as a base oil for a refrigerating machine oil. Preferably they 
have a kmematic viscosity at 100° C. in the range of 1 to 100 
est, particularly 2 to 60 cSt, more particulariy 3 to 40 cSt 
In the case where the kinematic viscosity thereof is lower 
than the lower limit of the aforesaid range, the refrigerating 
machine oil is poor in lubricity and scalability, whereas in 
the case of the kinematic viscosity thereof being higher than 
ttie Higher limit thereof, the oil is poor in compatibility and 
temperature fluidity. The pour point, that is, the index of 



performance in the atmosnLrr nf 1 ^ , l"bncating limited, but is preferably minus 10° C. or lower. 

Refrigerant and^rpaS.'runl ^^^^^^^^^ avaVbrrLaTb "^""bl ^^"'^^'^ ^ 

wear between an aluminum material and . Z.ITT, available and may be suitably selected according to the 

a refrigerating machine fo^^an autotbik aSon^^^^^^ h""^"'" °' T'T^' °" ^^^"^P'-fi^d by paraffin- 

an electrical refrigerator. The o rt be^^" h 5 f k "''P^'hene-base mineral oil and interme- 

aluminum material and the mS iTs n e l^^^^^ btt """'^ "'^ '^y""^^'''-- ^^<^^m^d 

lubricative importance as it is used betwt'n^ a "p^fon and a bL^ S'jr^r ^"'^ ''^ 

piston shoe, a swash plate and a shoe etc in a reciDrocatiniT p , y^"^- 

type compressor (especially, a swash plate ivoO and nr„n ""^ ■ ^''"^e-mentioned oxygen-containing 

between a vane and a housing, etc. in a £y t'ypi'com oro:^^^::! ''"f'" °" '"^'"'^ ' ''''''''' 

pressor. ^ ^P °"'^°"'^'"'"gan ether group, a ketone group, an ester group 

a carbonate group, a hydro.xyl group or the like, and a 
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synthetic oil containing a hetero atom Csuch ,n<; S PR ^^ c; 

and N) together with any of the foregoing groups which af ^1^.77!! TT' ^^y^^'^^"^ g™"P- A 
specifically exemplified by ® polyalkylene aiycols fS) ?^ oxyalkylene group or 2 or more types of 

polyvinyl ethers, (|) polyesters, 0 polyol estere (sj caP- oxyalkylene group may be contained in one molecule. It 

bonate derivatives, (6) polyether ketones, and @ fluorinated 5 P^^f^"ed that at least the oxypropylene unit be contained 
oils. in one molecule. It is particularly preferred that 50% or more 

As (T) the polyalkylene glycol described above for °^ oxypropylene unit be contained in the oxy- 

example, mention is made of a compound represented by the alkylene unit. 

general formula (I): , The letter "n" :n the above general formula (I) represents 

R'-{(OR^„-OR^l, 10 an integer of 1 to 6 which is determined in accordance with 

wherein represents hydrogen atom, an alkyl group having when7^''Te n' "^'"P'"'' 
1 to 10 carbon atoms, an acyl group having 2 To 10 carbon rtresent.s7wh ' V ^'""^P' " 

atoms, or an aliphatic hydrocarbon group having 1 to 10 '^P'^^^^ 1- When R represents an aliphatic hydrocarbon 
carbon atoms and 2 to 6 parts for bonding; R= represents an 15 fTL "'^'"^'^ °' ^ ^"'^ ''^"ding. " represents 

alkylene group having 2 to 4 carbon atoms; R^ represents " ' °'' ' ''espectively. The letter "m" represents such a 
hydrogen atom, an alkyl group having 1 to 10 carbon atoms ""™oer that the average of mxn is 6 to 80. When the average 
or an acyl group having 2 to 10 carbon atoms; n represents °^ ^'"'^^ '1^^ o^'ject of the present 

an integer of 1 to 6; and m represents such a number that the '"'mention cannot sufficiently be achieved, 
'"f'fh "i'"^*^ 6 '° f • 20 The polyalkylene glycol represented by the general for- 

In the above general formula (I), the alkyl group repre- mula (I) include polyalkylene glycols having hydroxyl 
sen ed by R and R may be linear, branched linear, or groups at an end. When the content of the hydroxyl group at 
Znn ^l7 ° '"^-^^ ^^^"'^^ '"^'^y ^"'^ ^ 50^" °^ '-^ by mol of the tota/end grofps the 

fZt fVl f ""^P^Py^ Sroup, various polyalkylene glycol containing the hydroxyl group at an end 

tvne! Jf '^P" °^ P^"'y' Sroup, various 25 can advantageously be used. However, when^he comenrof 

group. When the number of carbon afoSn tSe a'kvUroun 7 ^"°T' hygroscopic and the viscosity 

is more than 10. the compatibility with Flon refrigerant's 30 f ^ 

decreased, and phase separation occasionally takes place polyalkylene glycol described above, polyoxypro- 

The preferable number of carbon atoms in the alkyl group is P^'^"^ ^^^'^^^ dimethyl ethers, polyoxyethylene polyoxypro- 

1 'o 6. pylene glycol dimethyl ethers, polyoxypropylene glycol 

The alkyl group in the acyl group represented by R^ and monobutyl ethers and polyoxypropylene glycol diacetate, 

R may be linear, branched linear, or cyclic. Specific 35 preferable in view of the economical efficiency and the 
examples of the alkyl group include alkyl groups having 1 

phase separation occasionally takes place. The preferably ^ 

number of carbon atoms in the alkyl group is ^ to 6 -^s the polyvinyl ether described above, for example, 

When and R^ are both alkyl groups or acyl groups R' "^"^1°" is made of a polyvinyl ether compound having the 

and R^ may be the same or different. ' constituting unit represented by the general formula (II): 
When n is 2 or more, the plurahty of RMn one molecule 45 

may be the same as or dilferent from each other. | | (il) 

When R^ is an aliphatic hydrocarbon group having 1 to 10 -(c-c)- 

carbon atoms and 2 to 6 parts for bonding, the aliphatic ' ' , 

hydrocarbon group may be an open-chain group or a cyclic 

group, octylene group, nonylene group, decykne Joup i v T , u Z f '"'^ ^ represents a 

cyclopentylene group, and cyclohelylen'e gr'up Exampks f Iv ^e k '^""^ ' '° °' 

of the aliphatic hydrocarbon group having 3 to 6 par7fo? 55 7 hydrocarbon group having 2 to 20 carbon atoms 

bonding include residue groups formed by eliminating u . ^'""^ °^ '^^ ^''^S^^ represents a 

hydroxyl groups from polyhydric alcohols, such as hydrocarbon group having 1 to 20 carbon atoms; k repre- 

trimethylpropane, glycerol, petaerythritol, sorbitol 1 3- ^^"."^ * number for each repeating units, the average of 

trihydroxycylohexane, and 1,3,5-lrihydroxycyclohexane"' "''^"^.'^ ^^°^P ^ R"* 'o a plurality of 

When the number of carbon atoms in the aliphatic hydro- 60 '^^"^""''"g ""its may thesame as or dilferent from each 

carbon group is more than 10, the compatibility with Flon ^""^ ^hen a plurality of R^O is contained, R^O may 

refrigerants is decreased, and phase separation occasionally 'he same or different. 

takes place. The preferable number of carbon atoms in the There is also usable a polyvinyl ether compound com- 

^ ?"P ' , . °^ ^ '^'"'■■'^ Of random copolymer containing the 

.roun h vtn^T? general formula (I) represents an alkylene 65 constituting unit represented by the above general foLul 

Sent erouo s ^.ff ^ ;'«'"\Examples of the oxy- (II) and a constituting unit represented bv the geTer 

alkylene group as the repeatmg unit include oxyethylene formula (III): ' ^ 



5,858,266 

6 

preferably 0 to 5. When a plurality of R^O >s contained, R^O 



H'"'""')' uiiv vj IS contai 

''^ as or different from each other. 

' , ' , ^°™"la represents a hydrocarboi: 

^ 5 8™"P ''^^'"gl'o 20 carbon atoms, preferably 1 to 10 carbon 

wherem R^' to R^= each represent hydrogen atom or a ^f"™^' ^P'='^^' "'^^^P^es of the hydrocarbon group include 

hydrocarbon group having 1 to 20 carbon atoms and mav be ^ ^ ^'°"P^' ^"""^ g^°"P' ^^^V^ &^°^P, n-propvl 

the same as or different from each other, and R=' to R^= in a f ^^oP^Pyl group. n-butyl group, isobutvl grou sec- 

fi"' ''7 °f constituting units may be the same as or different ^""'^^ S™"?' ^^'^'bulyl group, various types of penlyl c'roun 

trom each other. various types of hexyl group, various types of heptvl ^rouo' 

represent h vdr'ir^^^^^ ^"K^"' -'^^ ™. 'yP" of octyl group^arious tyjes of nony ^^^^^ 

R rZuZ y'^^Sen atom or a hydrocarbon group having 1 to various types of decyl group; cycloa^yl ^rouns such 

the same iTZf/f/ ' '° 'r^'."" 7'^'°"^"'^' =^°"P' '^^'^'^exyl gr^up, varS^s of meth 

of the hvdrncln " "T^. ^P^'^'^'^ *=-^^'"Pl« y'^yc'o'^^yl g^oup, various types of ethylcvcloLxyl "oup 

me hylgrlp hv, Jol"^^ ^"'^'^ ^ 'r^P- °f P^°Py'cyclohexyl group^nd vanSs^^^^^^^^^ 

meiny group, ethyl group, n-propyl group, isopropyl group, of dimethylcyclohexyl group; aryl groups such as nh'envl 

.1? vfZ''',''^''"'^' ^'°r' """^"^y' g-up/tert^buty'i g->^P. various types of meth^lph'^^nrgroV variL^ 

ac^7arnu^^ 7 u , ^ ^'°"P' 'yP^^ of ^™"P' ^^'"""^ 'yP^^ of propylphenyl group, various tvnes of 

Shexyfg^^^^^^^^^ ^ ^°"P' ^° 'T'''^^''°^' ^""P' 'yP- of bVpheS ?oup 

cycionexyi group, vanous types of methylcyclohexyl group ^^d various types of naphlhvl aroup- and irvhii-vi „1 

d™ygrh S'Lrp^ ^^r^ '^^^ '^"^V-^- -rio^iirpS-oTphTn^ret^^^^^^^^^^^ 

7rnuT J, , S'°"P^' *s phenyl ^'^"""^ 'VP^s of methylbenzyl group, various tvpes of nhe 

In the general formula (II), R^ represents a divalent 30 f ' to 7 ^en T^"" k ''T" "^"'^^ ^^"o i° the range of 

hydrocarbon group having 1 to 10 carbon atoms preferablv ,J 7 f ^bon/oxygen molar ratio is less than 

2 to 10 carbon atoms, or a divalent hydroca;bon grtp scopic ^""P"""' ^ "^'^^"'^^'^ 'y^^' 

having 2 to 20 carbon atoms and an oxygen atom of the eThe? 7 O h'. u .,=^^^°°^°^yg«° ^nol^r ratio is more than 

hnkage. Specific examples of the dLent hydrocarbon dec'reatd ^'^ ^"^^ "'"^^""'^ 

group having 1 to 10 carbon atoms include divalent aliphatic 35 

groups, such as methylene group, ethylene group, phenyl- u ""^ ^^""'^^ described above, R' to 

ethylene group, 1,2-propylene group, 2-phenJl-l T ''?'"^°n ''^'^^S"" °^ ^ hydrocarbon group 

propylene group, 1,3-propylene group, various tn,es of °^ ^ i° -° ^'"""^ ^'^^ t^^y be the same as or 

try- 'yP'^ °f P«°'yl^"^ group, various fS^h i '''.n ^^"'"P'"^ °^ "^^ hydrocarbon 

types of hexylene group, various types of hejtylene group 40 ^ T ^ u -° ^'""^^ '"'^'"de the same groups 

various types of octylene group, various types of nonylene Z^T rm h k'°. '^u °^ ^ '^e general 

SSrLd h"'7'^''P'?^'''y''°^Sroup;alicyclicgroups conStilPn k^T" ^ '° P'"^^"'y °f 

obtained by forming 2 parts for bonding in alicyclic T units may be the same as or different form each 
hydrocarbons, such as cyclohexane, me.hylcycloSe 

hSn? H '^•'"^"^y'^y^lohexane, and propylcyclo- 45 P°'5^"y' ^'^er compound (2) composed of a block or 

hexane, divalent aromatic hydrocarbon groups, such as '^"Po'ymer containing the constituting unit renre 

various types of phenylene group, various types methylphe- '^"'^^ ''y '^^ S^n^ra] formula (II) described above and the 

ou .vn^ f^;-"'?."? l^"' °^ ethylphenylene group, vari- T'TTI ^^P^^^ented by the general formula (III) 

n.nhfh f dimethylphenylene group, and various t^es of ^"^"''^'^ "bove preferably has a carbon/oxygen molar ratio 
Sovatn?„arf"^H ^'^.y'""'"^'- g-"PS b-in? one so the range of 4.2 to 7.0. When the carbon/oxygen molar 

theTro^ r ^ '"S °" ^a'^h of the alkyl group and 'f « 'ban 4.2, the polyvinyl ether compound is 

he aromatic group in alkylaromatic hydrocarbons, such as ^^^^^'^ely hygroscopic. When the carbon/oxygen molar 

LavTcf 'n^I ^'^y^^^^^"^' alkylaromatic groups ."^ "^"^^ .'ban 7.0, the compatibility with Flon refri^er- 

having parts for bonding on the alkyl groups in polyalky- ""'^ ^ sometimes decreased. " 

carbon atoms are particulady preferable. compound (2) also described above may alL be Sd 
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I I simultaneously represent hydrogen atoms, k represents a 

0(R'^),R>7 ™'=ber of 0 to 4, represents a divalent hydrocarbon 
' f ?P ''r^g 2 to 4 carbon atoms, and R« represents a 

f f (V) hydrocarbon group having 1 to 20 carbon atoms 

HC-c- . Compounds having the constituting unit represented 

I I by the general formula (II) alone, in which one end eroup 

R'" R'' ''^ 'he structure represented by the general formula (IV) the 

, f u^°u "'"".^^ """^ ''^ same as or hydrocarbon group having 1 to ^0 carbon atnm^ 

hydrocafbonVoup haviig 2 to ^) carboTa^ms and 2lTu ^'""'^ ^"^-""'^ ^^^^ °' ^'^^^ ^nd 

oxygen atoms of the etherWgefR- repre^nu a hydro mZ Tni r'""" 'Tf '''' f"™*^'^ 

carbon group having 1 to 20 cafb^n atomsTreDresent X^ l' T 

numberfor each repeating units, the averaTe'ofSnL =0 rb^ro 17%^'"' ^ '^^^'^^^ ^ 

group IS 0 to 10; and when a plurality of R^ «0 is contaTned i ° ' ^ '^P'^^^^ ^ divalent hydrocarbon 

R-0 may be the same as or different from each other and J""^ " '° ^ ^"'^ «P^«^nts a 

the other end group represented by the general formula rVH ^yf'°''^'^°^ g^o^P having 1 to 20 carbon atoms. 
°' (^I): ^ ^ W Compounds having the constituting unit represented 

by the general formula (II) alone, in which one end group 
has the structure represented by the general formula (IV) the 
other end group has the structure represented bv the general 
, , tofm^a (VII), and in the general formula (11), R-'.rs and R« 

0(R25o),R26 simultaneously represent hydrogen atoms, k represents a 

number of 0 to 4, represents a divalent hydrocarbon 
R" f °"P "'g 2 to 4 carbon atoms, and R« represents a 
_ I I hydrocarbon group having 1 to 20 carbon atoms 

f f" J° "^^ P^'^sen' invention, there is also usable a polyvinyl 

R" R30 f 'her compound having the constituting unit represented by 

• d2- n23 . .4 35 ""^ g^''^'^' ^o™"!^ (") described above, one end srouo 

Th^H^'" J' ^ • ^"""^ represent hydrogen atom or represented by the general formula (IV), and the other end 
a hydrocarbon group having 1 to 8 carbon atoms and may be gro"P represented by the general formula (IX) 
the^same as or different from each other; R=', R-s R» and 
R .each represent hydrogen atom or a hydrocarbon group 
having 1 to 20 carbon atoms and may by the same as or ' ' 

different from each other; R- represents a dtlenThydro -c-c-o(r3^)^« 
carbon group having 1 to 10 carbon atoms or a divalent 0(r"o),r38 
hydrocarbon group having 2 to 20 carbon atoms and an wherein R^- R^s d36 u 

oxygen atom of the ether linkage; R^<^ represents a hydro 7hZ u ' . "'^'^ represent hydrogen atom or 

carbon group having 1 to 20 carbon atom^s; q Represents a the'saT ''T^ ' '° ^ ^"'^ '^'y 

number fnr ^nr-h r.r,»,.; .u ' 4 'cpresenis a the same as or different from each nthe-r- p37 , ^39 



1 (VI) 



g.v^ui. uaviug J. 10 carDon atoms; a reoresents a th^\ „ Z^ a: " --^-.^^li uluius duu may oe 

number for each repeating units, the averag of whkh tin tllT, I'- f '''u '''^ '^^'^h 

the range of 0 to 10; and when a plurality of R=^(? is ' '^''"i""' hydrocarbon group having 2 to 10 

— .---^-^ "25^ . . H ff.r > f u "^''0° atoms and may be the same or different- R^ and R"" 

different from each each represent a hydrocarbon group having 1 to 10 carbon 



other. 



Another of the preferable compounds has one end grouo unT^L , " r represent a number for each repeating 

represented by the general formula (VI) or (VII) described '° ^ L '''^"gf.°^ gro"P is 0 to 10, and may 

above and the other end group reprLnted by he Snerlt whf ' °r '"^^0?^' ^ ^ "^'^ ''"^^ ^ ''iff-rent 

formula (VIII): ^ ^ niea oy tne general when a plurality of R"0 are contained; and R^'O may be 

the same or different when a plurality of R^'O are contained 
f fviii^ 1-urthermore, in the present invention, there is also usable a 

polyvinyl ether compound composed of a homopolymer or 
I I ^^Po'y'ner of an alkyl vinyl ether having the constitutins 

R« H represented by the general formula (X) or (XI): 

wherein R^\ R" and R" each represent hydrogen atom or OR^' 

a hydrocarbon group having 1 to 8 carbon atoms and may be 60 ^chch^ 

the same as or differem from each other. -eCH,CH> 

Miong the polyvinyl ether compounds described above ?R^' .vn 

the following compounds are particularly preferable as the +CHrH^ 

principal components of the refrigerating machine oil com- tCHCH^ 

position of the present invention. gj CH3 

(1) Compounds in which one end group has the structure wherein R-*' r.nr . u ^ 

represented by the general formula (IV) or f V) the other InH t r'^Presents a hydrocarbon group having 1 to 8 

^ )or( V), other end carbon atoms, a molecular weight of 300 to 1,200 and one 
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I (XII) ; XtiT ? "^f '"^^ "^'S^' ^ "^"^^ "^^^ 2.000, the 

-CH^inoR" , "^^P'^^'f P°Jyester derivative becomes waxy. TTierefo e a 

-n,»„ ,. . 30 can also he ^ -'i/u/t/y 



ofJeTo^VoStn^^^^^^ ?®'^'^P°S«'-terdescribedabove,acarbo.y,tcac,d 

apanese Patent Application La-d^pen So^.l S^^^^^ tdl^f ''"'^ '^h'™^^ ^°'"P°""'' cont'^'i. S 

tio^ls r u'"*:"''"'' ^^aniple, men- be used. 

loo / o.ZTtZ '•''''^'''''^ 

dimethylethyfene fcoup ij^me hTethvL°n?' ^?r" \" ^ ^^"-^ ^ described above 

n-butyletby,e„e grofp. i'^bulylel^e' ^ouri efh^?' (X^II) ''''' ^P^^^"'^'' g--al foS 
melhylethylene group, l-ethyl-l-methylethylene groupf tri- 35 

ene trinn liH' '"'"'"^"^y'^^^ S^oup, and pentameiyl- '^^'cooh 

rr.rL^„n?_^g-"P^ having 6 or less c'arbon ato^s . 



(XVII) 



vu^ g.oup. ATKylene groups having 6 or less carhnn .u^rr^ 

lo'clt:'"':- "P^^"-^'^ ^^'^'-^ g-p alg'^To rLT" f ' ^^-^^ - '^^^^ '^-""ed above or a 

10 carbon atoms or an oxaalkylene grou? having 4 to 'o ^^''^'^^V''«"^^''ve, such as an ester or a halide k he 

carbon atoms. Specific examples of the alkvlene <.n.' carboxylic acid. °^ "^^ 

onit^r'''" ''''''''''' '^'^'^'^^ abotT^'' w''^ P"'^''^'^"'^ ^'-l^^' -P--n'^d by the 

ot the alkylene group represented by R"^ (except for meth , ^^"^'^^ ^"'"'"'^ (^^1) include ethylene elvcol nrn 

ylene ^oup . Alkylene groups hav4 2 to 6 carbon aToms' f ^1'''°'' ""'y'^^ gly^L nerpentfl glycol^ 

are preferable. Specific examples of The oxaalkylene Z7v '"'^^''^ylol^thane. trimethylolpropane glycero ' 

Soun 3-oxa-U-pentylene group, 3,6-dioxa-l'8 octy 45 T'^'^'T'- -^'"ol 

group 3,6,9-tnoxa-l,ll.undecylene group S-oxa 4 '^arboxyhc acid represented by the above senern fnr 

d.methyl-l,5-pentylene group. 3,6-dioxf.l,4f7 -trimethyit aTd' ^""^'"^ "^'"'^^ P^'^P'""- -i'^' butyric add v ierfc 

8-octylene group. 3.6.9-trioxa-l,4,7,10-tetr;methyl 1 ll- f 1 ?P'°"^ "ep'anoic acid, 3-methylhexanoic add 

undecylene group. 3-oxa-l,4-diethyl-l,5-pentylene group ^-ethylhexanoic acid, capric add, decanoic Lid Lurk add 

3.6-dioxa-1.4,7-triethyl-1.8-octylene group 3 6 9^tnfxa ^' sn '"^""''^ ''^"^ P^^'^^^'^ ^cid. ' 

4 7.io.tetraethyl-l,n-undecylene gLp^-'oTa-l l 4 4.' described above for 

tetramethy -1,5-pentylene group, 3,6-dioxa-l,l 4 4 77- T"""^'' ^ "^^^e of a polycarbonate represent bv 

hexamethyl-l,8-octylene group, 3,6.9-trioxa-l 1 4 4 7 7 , n ""^ (^VIII): ^presented by 

10-octamethyl-l,l,l.undecylene group 3-oxa 1 ^ 4 s 

hepty ene group, and 4.8-dioxa-2,2,6,6,10,10.hex met^W- havt 'To^4' " "P^^"'^ ^"^'y'-- g-up 

Ul-undecylene group. R- and R- in a plurality of fm f H ^ '^P^^^^^ an integer of 1 ,0 

constituting umts may be the same as or difl^erent from Lch ^' 1 1 ''P'""'"'" '""^S*^^ °f ^ iO. ^ 

o'her. "'^h !„ the above general formula (XVIII), R-« and R'° each 

TTie aliphatic polyester derivative represented by the I^f^^"' a hydrocarbon group having 30 or less carbon 

above general formula (XIV) preferably'has a mo e'cula d a„ ethe ^ T"^'? ^""P ''^^^"^ " '° ="bon atotS 

we.ght(measured by gel permeation chromatograpiy g oup ht ^jt^'o" ^"''^''^^^^^^ 

i^ t,roup Having 30 or less carbon atoms include aliphatic 
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hydrocarbon groups, such as methyl aroun eth I 

n-propyl group, .opropyl group, n-bu1yl Joup.' soS R-n^ ''P'^^"'^ ^" '"T/^^ °^ ' 10- When a plurality of 

2-ethylhexyI group, isooctyl group, n-nonyl'ioup isoS,' 'ZT. ^^^Shi) of 300 to 3,000, Lre preferabiv 

group n-decyl group, isodecyl group, 112%^^ T °, '''T "'^ -^'gh' - lessTan 

soundecyl group, n-dodecyl group ' isododecyl g'roZ' iesifaM" J'^ ' ^^''^'"'^'^'^ ^^^°^''y than the' 

group, isootadecyl group, n-nonadecyl iroup isononadecv . f <^an be produced in accordance with 

me7i °?n°'^' i^^^i-osjl group and ?S ,5 a " ,2 ^ generally product u^^^^ 

me hylpentyl) group; aJicyclic hydrocarbon groups su^h as ' h •'T''^ ''''"^^ °^ ' derivative which can for^ f 

cyclohexyl group, l-cyclohexenyl group, LthyJJcIoxv ^^'^r such as phosgen. and an aliphatic d^v 

group, dnnethylcyclohexyl group decaMrona p ^'^^^"S '"^'^riais. 

group, and tricyclodecanyl group; ron,aS hSroc3 P^^^^^^^g '^e polycarbonate fro, 

firouDs. such as nhp„„i . . nyorocarlDon matenals. a cnnvpnt.v,,,, 1 



— ■—j^.^^y.^oLiyi group; aromatic hvdrr>£-arhr.n „ . • , * ^ v^'ycaroonate trom the ahnvp 

groups such as phenyl group, o-tolyl group, p t^l "up 20 bona? ' V^"^^"^'--! Process for producing a poljcar 

I naohlr^P' Sroup, t^esity'lVoup^nd cesst r '° ''^^ '^^rilcatfo^^^^^^^^^^ 

1-naphthyl group; and aromatic-aliphatic hydrocarbon. ''^^^^ Pl^osgen process can be used. ^ 

such as benzyl group, methylbenzyl ^group. t^ZtZl in P^ly^^^bonate, the compounds described in detail 

g oup (phenethyl group), 1-phenylethyl group rr^efhv 1 O JP^^'^.'^^''^" of Japanese Patent Application S 

phenylethyl group, p-methylbenzyl group styr^I ,S nd T ^u"' ^T'' 3(1991).217495 can also be used 

cmnamyl group. P' 'y^' g^°"P' 25 As the carbonate derivative, there is also usable a ..Iv^m 

and^an'etht';T'°"f '"P '^'^^^ - '° ^0 carbon atoms '^^ S^^eral formula (XX^ 
frivml .2 ^'^'^■"Ple. mention is made of a 

(S): -presented by the general formula «--<^R-o),-^o-KoRn-^R- 

-<R--^),_R« Z^rZ'r ^^""^ ^*=P^«^"' aliphatic, alicyclic 

„h .5. ('^^ 'k°'''°°'''''=-^"P^^'''^'^y''^°'=^rbongrou;havCl' 

wherem R^^ represents an alkylene group havine 2 or ^ 7. s^"""" ^"'^ '^'y same or differentTom 

carbon atoms, such as ethylene group, propylene ' Lp and ^ ^"'^ ^^'^'^ ^^P^^nt ethylenrgroup o^ 

rimethylene group, R- represents an a^L'.^S aficychc 35 and''"^^!'"' ^'""^ "^^^ ''^ '^e same or different and 

aromatic hydrocarbon group each having 28 o iSarbon ? ^ "'^^/epresent a number of 1 to 100. ' ' 

atoms, such as the groups described a! fxamS of ,he ,h > h '^l' P^^)' ^P-iA^ examples of 

group represented by R« and R^°, and h rTpresen^ an Y^P'^^'"^ hydrocarbon group represented by R"^Sd R°- 

integer of 1 to 20. Specific exampks of the gTycoTethe; '"^'hyl group, ethyl group, propyl group isoSopyl 
group represented by the general formula7»X) °Llud^^^ .0 T^^' '""''"'^^ S^°"P' ^"b^'yUrouJ, t but^^ grouHer 

ethylene glycol monomethyl ether group, e hyl ei g^co f ^' T"'"'^' ^^""P' °-P-'yl g-up, nlexyl'lroup 

monobutyl ether group, diethylene'glycol mono nSZ To^' ^""P/ "-"^^P'^' S^°"P' '^t>-P'y group n^ctyf 

nllenf 7'' "°°-''y' ^'h- group pro ^ "P' 8^°"?' -o^on^ group 

pykne glycol monomethyl ether group, propylene glZl ^;n. ^ ^'fT T^'^^^ g'°"P' °-"°''^'=yl group, isoundecyi 

aro;?an'd?'"'";P'''P"P^'^'^'sIycolmo^^^^^ ^S^vl T''^'^^*^^' ^ro^.^n-tri^^ 

P Sable .r"'™'' ' rnono-n-butyl ether^oup rpen,adecv> ""''•"''''^y' g^°"P' i^^'^'radecyl ^oup 

Preferable groups among the groups described above are ^1!° l™"P' »sopentadecyl group, n-hexadecv 

alkyl groups, such as n-butyl group, Lbutyl grouo toamvl ^ T^' '^°^^''^'^^^y^ 8™"?, n-heptadecyl group isohentade 

group, cyclohexyl group, isohepjl group 3 me^hXxy n^'nnf ,7'', ""^'^'^'^-y' group, isooftad'e cTg^out 

propylene glycol monobutyl ether group, dip'ropyLS^^^^^^ aroun "''^ P'^^">" ^^^"P' °-=olyl group, pl y 
.^propylene Vc^ol J.^:'. f^^t^^X^^^^!-;--^^ aS 

Th^e glycol ether carbonate represented by the above 
group, amylene group. me.hylamVleL groureSlamy ene ^r!"'' , ^^^^ "° P^"''""^, for example by 

group, hexylene group, methylhexylent groip ethyThexy- °^ ' polyalkylene glycol monoalfyl ether 

ec:Svi;"'''"*=''^'r. S-"P' nonamethylene'S, 65 of n flS'^ " °^ ^ 

dccamethylene group, dodecamethylenc group, and te^ Z tt l^ , ' ""'''"^''y ''"'^'^g Point. 
radecamethylene group, f represents an integer of 1 to m pou^d^^SeS d'tdTf ! "^^ 

pounas aescnbed in detail m the specification of Japanese 
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Patent Application Laid-open No. Heisei 3a991)-149^95 Ac(^,h . u , 

can also be used. -^U^yij i4y_yi As (6) the polyether ketone described above for example 

As the carbonate derivative, there is also usable a carbonic To'mZ rXXm' °^ ' '^°'°P°""d represented by the general' 
acid ester represented by the general formula (XXJ): ^ 

R57o__/c-0-R5P_o4_C-OR» (xxi) ^ f" f ? CXXII) 

j II ^[0-(R'^°0),-(CH,CHO),-CH-C-(CH,0).-R«], 

wherein and R- each represent an alkyl group having \^,,, 

1 to 15 carbon atoms or a residue group of a dihydric alcohol lo 

dffferf , D« may be the same or '^^^f'' Q. ^presents a residue group of an alchol having a 

different, R» represents an alkylene group having 2 to V ^^^Mty of 1 to 8; R^° represents an alkylene grouj 

carbon atoms, and r represents an integer of 0 to 30. " ^T?^ '° ^presents methyl group or 

In the above general formula (XXI), R" and R^« each . ,1 f ^ ^ ^^^^ represent hydrogen atom, an 

represent an all^I group having 1 to 15 carbon atoms, eSh Sn?.T''',°' ''T'^'^ 

preferably 2 to 9 carbon atoms, or a residue group of a nr H ff ! n?! '''^y be the same 

dthydnc alcohol havmg 2 to 12 carbon atoms, pfeTrab^ ' arn^5"'r\^ u'f ^° ^''P^^''^' 

to 9 carbon atoms, R- represents an alkylene g?oup havfng cXn atoms ^^'^'^ '^^^"g 20 or less 

2 to 12 carbon atoms, preferably 2 to 9 carbon atoms and r ^ ^'"^ ' represent a number of 0 to 30- v 
represents an integer of 0 to 30, preferably 1 to 30 A 20 ,0^7'?°^ ' °".mber of 1 to 8, w represents a number of 0 

carDonic acid ester which does not satisfy the above condi- Z ' '^^ °^ ^ '° ^"'^ 

u represents 0 

tions is not preferable because the product obtained by usine fn ,1, k 

U IS inferior in various properties, such as the compatibilit? residul In, ^'°f"i ^™^' ^ '^P'''^^^ ^ 

with Flon refrigerants. Specific examples of the alky] grouo '^"^ g^°"P f an alcohol having a fiinctionality of 1 to 8. 

having 1 to 15 carbon atoms which is represented by R^ and „ ^T/'"' °^ '^^^'"g Q ^ ^«idue group 

R mclude methyl group, ethyl group, n-propyl group 7^"^^^ '^"""Mric alcohols, such as aliphatic monohydric 

n-butyl group n-pentyl group, n-hexyl group n-heptyl ^''^°hols such as methyl alcohol, ethyl alcohol, linear and 

group, n-octyl group n-nonyl group, n-decyl group ''""f'^,^'^ P^^P^' ^I'^oho's. linear and branched butyl 

^XtW^Lrter;hT?'''"''-S'°"P' '^P^^Pyl group 3^ branched hexyl alcohols, linear and branched heptyl 

SouD^s^enfvl aro ^' '^^P'^'y' S^^"?' ^^^exyl ^^'^"''O's hnear and branched octyl alcohols, linear and 

d cvf ™ S.^H '"^"'^ Sroup. iso- "ranched nonyl alcohols, linear and branched decvl 

decyj group, isoundecyl group, isododecyl group isotridecvl alcohols, linear and branched nndprvi . . . 

group, i^tetradecyl group, and isopentJdecyl ^oTp ' branched dodecyl alcSiot li^^r a^^^b^^^^^^^ 

alctr^h "T'" "^''"^ °f ^ ^^Mric alcohols, linear and branched Secyl alc^^^^^^^ 

Slcof TT^ y T l-^-P-P-^diol, propylene '-ear and branched heptadecyl alcohols, h^^^^^ 

glycol, 1,4-butanediol, 1,2-butanediol, 2.methyl-l,3- ''"^ ^^'^decyl alcohols, linear and branched nona- 

propanediol, 1.5-pentanediol, neopentyl glycol 1 6- ''^^ alcohols, and linear and branched eicosyl alcohols 

hexanediol, 2-ethyl-2-methyl-l,3.propanediol 17 alcohols such as phenol, methylphenol' 

heptanediol. 2-methyl.2-propyl-l,3-propanediol' 2^- 3^1'.'''''^!.^'''°?'' ""P'^'^^'' aromatic-aliphatic' 

diethyl-1.3-propanediol, 1,8-octanediol, r,9-noranediol aid comnn Sf^.^^' f °hoI and phenylethyl alcohol, 

UO-decanediol,l.ll-undecanediol,andi:i2ircrn:2; : ^coS^^^Z^r^':^^^^^ 

T^emolecularweighlof^hecarbonicacidesterdescribed XthrSo^^i^c^^f Sr^^Ja^^^^^^^^ 
aboveisnotparticuIarlylimi.ed.Carbonicacidestershavi„g dipentaTrythritk tetgl^roT entagl c^i^^ 
oref M 3,000 is fP«.°'aerythritol,andcompoun^obt:iLdb;partal^S 

preferably used because of the improved property of sealing °^ 'b«e alcohols. ^ 

the compressor. Carbonic acid ester having a number- '° , ""^ ^''^^^ S^^^ral formula (XXII), the alkylene group 
average molecular weight of 300 to 2,000 is more preferably '° ""^"^ ^^'"^ represented by may 

"sed. ^ be hnear or branched. Specific examples of the alkylene 

As the carbonic acid ester described above there is also f 1°"'' ethylene group, propylene group, ethylethyl- 

usablethecompoundsdescribedindetailin.he^pe mcaion 65 d Lthvlefh '''-'^^'^^^y^^^^y^^-- group, and 1,1 
ot Japanese Patent Application Laid-Open No S ^^ "^^^^''.y'^'hylene group. Examples of the aliphatic, 
4(1992)-63893. P " aromatic, or aliphatic-aromatic hydrocarbon group each 

having 20 or less carbon atoms which is represented by R'*^^ 
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to R include linear alkyl groups, such as methvl (rrnnn a c , . 

ethyl group, propyl group, butyl group, penlyl aroup Cvl the'i^ n I r«'5°l"§' hydrocarbon-based syn- 

= S -'p. »ZVr- 

groups such as benzyl group. combination with at least one other as the base oil and the ^ 

nul r'o? 0 to Twl ' ' "'^'^ ^^P^^^^' ^ ^ l"'', ^ combination, at least one n^'eral'o'^td" 

cZnl , f \ . ' °' ' 'f'^" 30, the syn'h^'ic oil. In particular, an oxygen-conlaininJ 

contnbution of the ether group in the molecule increases compound is preferable because of its favorabk 

and the polyether ketone is not preferable with respect to the' '^O'^P^'ibility with a Flon referigerant such as R-134a and 
compatibihty with Flon refrigerants, the electric insulating ^.^cellent lubricating performance. 

property, and the hygroscopic property. Therein, V represents 15 • refrigerating machine oil according to the present 

a number of 1 to 8, w represents a number of 0 to 7 v and 'TTT^ ''^^ °" ^ ^'^ ^' 1^^^' one TpeS 

w satisfy the relation that v+w is in the range of 1 to 8 these ' • T S'°"P consisting of a metallic salt of an 
numbers are average numbers and not limited to integers u Phosphoric acid, an amine salt of an inorganic 

represents 0 or 1, a plurality of in the number repre- Pfa."/?*'""^^"^, a metallic salt of an organic phosphoric 
sented by sxv may be the same as or different from each 20 ? °^ '° organic phosphoric acid, a metallic 

other, and a plurality ofR" in the number represented bvtxv an organic phosphonic acid, an amine salt of an 

may be the same as or different from each other When v °T°'u P''°*P'^.°°i^ ^'^'d, a metallic salt of an organic 
represents 2 or more, pluralities of s,t,u, R«2 and R" each Pl^osphorous acid and an amine salt of an organic phospho- 
m the number represented by v may be the same as or ' ^ '° •^'^'"de an 

different from each other. When w represents 2 or more a 2S T""'^ T u . 

plurality of R*" in the number represented by w mav be the ■ J '° above-mentioned metallic salt of an 

same as or different from each other. inorganic phosphoric acid is not specifically hmited in its 

As the process for producing the polyether ketone reore- e,xemplified by lithium, potassium, sodium, 

sented by the general formula (XXII), a generally known T^^^^^: calcium, strontium, nickel and aluminum. Of 
process can be used. For example, there is usable a process 30 ^l^ali metals and alkaline earth metals are preferable, 

m which a secondary alkyloxyalcohol is oxidized bv a .1"°°^ ^^''^ particularly preferable from 

hypochlorite and acetic acid (Japanese Patent Application a! X'^'^T^ °f ™Provement in lubricating performance, 
laid-open No. Heisei 4<1992)-126716) or a process in which h "'f "^'"'^^^ °f i°°^S«°ic phosphoric 

a secondary alkyloxyalcohol is oxidized by zirconium u '"^''^ of potassium phosphate, sodium 

hydroxide and a ketone (Japanese Patent Application Laid- 3S P''°^P'^^'^' Potassium hydrogenphosphate, sodium 
Open No. Heisei 3(1991)-167149). hydrogenphosphate, potassium dihydrogenphosphate 

As (7) the fluorinated oil described above for examole ^oaium dihydrogenphosphate, potassium diphosphate,' 
mention is made of a fluorinated silicone oil a perZo ^^f'""" ^'P'^°^Phafe and the like. 

ropolyether and a reaction product between an a'lkane and a k addition, the amine in the amine salt of an inorganic 
perfluoro(alkylvinyl ether). Examples of the reaction prod- 4o P''°^P'{°"^/«d ^ °o' specifically limited in its kind, but is 
uct between an alkane and a perfluoro(alkylvinyl etherl ^'^^^P^'ied by ammonia, monohydrocarbylamine, dihydro- 
^ compound represented by the general formula "^''^1^™'°^ trihydrocarbylamine. As the hydrocarbyl 
group in the aforementioned hydrocarbylamine, mention is 
made of a saturated alkyl group, an unsaturated alkyl group 
QH(:^.,..,(CF3-CFHOC„F^..X (X.XV) f^ S' ^^^^yl group), an aromatic hydrocarbon group and the 

in z is an integer of fmm 1 d • . c .^^ ^^^'''^ ^ '° P^ferably 1 to 20 carbon atoms. Of 

6 to ^0 . nH ^ ,1 , fJ- : " " '° °f ' ^'"^^'^'^ °f unsaturated alkyl group having afore 

^ obS^ed bv eac^c^^^^^^^ ^'""^^ P^^^"^"'^ ^'-^ the v e^^^t of 

f^Ila '-provement in lubricating performance. SpecificTxamples 

^ ^' °f the foregomg amine salt of an inorganic phosphoric acid 

C„H^.. ^vrm u *'"y'^°''"« phosphate, bis(monooctylamine) 

wherein n ' • , phosphate. tris(monooctylamine) phosphate, mono 

Wherein n is as previously defined, with a perfluoro ('"°^'yl^°^'°^) Phosphate and bis(dioctylamine) phosphate 
^YvnA"^ represented by the general formula .^.^ '"^'^^ 'he metallic salt of an organic phosphoric 

„ ^"'l °ot specifically limited in its kind, but is preferably 
CF,=CFOC F exemplified by alkali metals and alkaline earth metals, 

(XXIV): especially alkali metals as is the case with the metallic salt 
wherein m is as previously defined. *° morganic phosphoric acid. 

The alkane represented by the above-mentioned general J^- "^^-'^enticned metallic salt of an organic phos- 
formula (XXIII) may be any of linear, branched linear and 60 t"?" ' T""" °^ ' ""''"'"^ ^" °^S^"''^ 

cyclic, and is specifically exemplified by n-octane n-decane Phosphonc acid represented by the general formula (XXVI): 
cyclooctane, cyclododecane and 2,2,4-trimethylp;ntane. On o 
the other hand, the perfluoro(alkylvinyl ether) represented ? 
by the general formula (XXIV) is specifically exemplified (R*^o)„-p-(oh)3„ 
by pernuoro(methylvinyl ether), perfluoro(ethylvinyl ether) 65 wherein R« i, nn .1 • k r ,• 

perHuoro(n-propylvinyl ether) and perfluoro(n-butvlvinv 11 u ^".^''Ph'''"^' alicychc, aromatic or aromatic- 
ether). P butylvinyl alipha ic hydrocarbon group, and n is 1 or 2, by the general 



include 
(XXV): 



where: 
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II OLXvm ilTr.T"' "^^'^ phosphate, dipotassium butvl phosphate 

mt\n 'To/fr °^*fT ' 'jy'^^-^bo,: group, and dxpotass.um phosphate oleyl ether (8 mols ethSe^ne oxide 
(xivni) ' ' '° °' "'^ ^0 ethyL'e oxIL'beintSed)'''^^ ether (8 mols 

amteJaltSn P''°'p']°"^^-i.d above-n,entioned 
n (XXViii) '"f ^. °f an organic phosphonc acid, there are usable the 

[R^^(R-o),j.-L(OH)3.. aSatS^metriJic'sf '° ^ °^ 

a'bfaat Th" '° f "^-^^t- °r "o-^atic- " fA^.^^^' 'heTd^carton"^^^^^^^^ SretntS^bTany^R" 
aliphatic hydrocarbon group; is an alkylene group preferably exemplified by an alkyl group and an 

having 2 to 4 carbon atoms; p is a number in L ransTof ^'^^ '^^ ^^^P°^' °f improvement^ Lbri- 

from 1 to 10; and n is 1 or 2. °^ "'''^g performance. As the amine therein, there are uTbk 

The aliphatic hydrocarbon group among the hydrocarbon 20 sl7Tnlfr '^'^ °^ "''^ ^^^^^^id amine 

groups represented by any of R« ,o R- i„ L organic f preferabTTn aTtS"'^ 

phoshonc acid represented by any of the srenenl fr^r^.ti 7 P'^^ff"°'.y alkyl group or an unsaturated alkvl grouo 

(XXV,), (XXVIO ..<, (XX Vis .r^uipT'." °' " '"MciJpSS 

oleyl group. The alicyclic hydrocarbon grouj among tSe 
same . a cycloalkyl group or a cycloalkenyl group having 
5 to 40 preferably 5 to 20 carbon atoms, and is exemphfied 40 wo 

arylalkyl group having 7 to 40, preferably 7 to 20 carbon R^Mn°",h ' ''y^™'^"''"" S^O"P denoted by any of and 
atoms or an arylalkenyl group having 8 to 20 carbon atoms Zn. , f P'^'^Phonic acid represented by the 

and IS exemplified by benzyl group, Jhenethyl group. sZi so fn a/k!l T ^ ^""^n hydrocarbon group is 

group and cinnamyl group. The hydrocarbon Loup renrT Zf t '° '^'"y' ^roup each having 1 to 40 

sented by any of the aforesaid R«'to R- is pfeferab^an Z^^^l cvcV'^,,!?"" ^"'^^^'^'^ hydrocarbon 

aUvyl group or an alkenyl group from the viewpoint of fSl ,o 2^ f^'.r °' ' 'V^^o^ikcnyl group each 
improvement m lubricating performance. uZ^ u ' P^^^^^^ly 5 to 20 carbon atoms; the aromatic 

In the general fomiula (XXVI), n is 1 or 2, and when n is 55 ablv °6'^ °"n '° ''^^ ^'""P ''"^'"S ^ '° "^O. prefer- 
2, two R« may be the same or different. In the eenerJl tl k '^'^ "'^ aromatic aliphatic 

formula XXVII), mis an integer offroml to 4, R-^ pSeraWv^" fTr? ^^'^"^^^ ^^"P '^-'^S ^ to 4a 

may be the same or different, two R'' may be the same or P'^^^^^^'y ^ '° 20 carbon atoms, or an arylalkenyl group 
different, bu, at least one out of R- and r" 4 a hydrSSbon 'n° hydrocS-bon groups are 

group. In the general formula (XXVIII). R- L aValky te so h'e de " ^ '"^ '^^^'"^ "^^^ ^^-^^PMed n 

pK b7?hylene "rou^" ^P-ifi"^ «em! R^t ''y^-^^o" S-ups denoted by any of 

group, buyenrgLnnd^e'tM^lef^^^^^^^ Jj'f" ^^^^''^f °f >he metallic salt of an organic 

number in the range of from 1 to 10, showing'th ave'r ge '^oTuT m 'fh'T'^t '''P^'-^-™ -^^'^yl phosphonate, 
tnolar number of the added alkylene oxide ^ disodium methyl phosphonate, dipotassium butyl 

Specific examples of such metallic salt of an organic 
phosphonc acid include dipotassium methyl phosphate 7lc^l 2tT \ :T^'^^^^ 

y 1^ pnaic, OM phosphonate and disodium oleyl phosphonate 
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organicphosphonicacid. As the hydrocarbvUrourLn inn Zt^ P^'-."^"'^':^y P^.^^^^bly from 0.03 to 3% by weight 
. .ade of a saturated alkyl gro'up, a^jlrrldTy ^S!^^ ^^t^^^ °" enhancement^, 
group (e.g. alkenyl group) and an aromatic hydrocarbon 5 The refrigerating Slchine oinomoosition h' 

p eSa ilmTlfe vietr "t ^""^ P""'^"'"'^ aid according to the demand. Exa^pl^ of't^ diLofuS:" 

preferable from the viewpoint of improvement in lubricating '°clude a monohydric alcohol, a glycol a polvhvdric alcohol 
performance. In particular, there are usable, in the amine sal! -d a clathrate compound. TT,; monohydnScohoTis xem 

rnvention'^h" P'^^^P^^T' '° P^««"' Pf^^ ^y lauryl alcohol, palmityl alcoLl and olev alShol 

invention the organic phosphonic acids same as those in the ^« S^y^ol exemplified by an alkylene glycol such as 
case of the metaUic salt of an organic phosphonic acid. As '"'{'^"^ Siyco\ and propylene glycol; a polyalkylene glycol 
the amine in the aforesaid amine salt of the organic phos- f"'''' ^lethylene glycol and triethylene glycol- a polvalkv 
phonic acid, mention is made of the amine same as in the glycol ether derivative such as butyl Cellosolve- and 

amme salt of the inorganic phosphonic acid. The hydrocar- 15 "f°Pf' 1^7"^^- The polyhydric alcohol is exemplified by 
byl group IS preferably an alkyl group or an unsaturated T , k° ' tnmetylolpropane and pentaerythritol. TTie 

alkyl group from the viewpoint of improvement in lubricat- '"'^f'^^^'^ compound is exemplified by crown ether, cryptand 
ing performance. calixarene. 

Specific examples of such amine salt of the oreanic . These dissolution aids may be used alone or in combina- 
phosphonic acid include octylamine dioleyl phosphonL 20 dZ^^ u^'"' "'^"'^^S ^"""""^ "^«^«of 

and octylamine dilauryl phosphonate ^ Phosphonate 20 depends greatly upon the kinds of the metallic salt and the 
The metal in the metallic salt of m r>rann,v „h„ u . iiZ °® Phosphorus-containing acid, but is usually 

acid is not specificaUy itedl^STS ^prTfSw to "S^ St'd^'^"'^ ^ Tr^' ^^^^ « ' 
exemplified by alkali metals and alkaline earth te^ composition. ' "''"^^ '"^^ 

an'LTriLL nhosctol";^^VT. '"^'^"''^ u ^^f^gerating machine oiJ composition according to 

nLnV^I? phosphoric acid. As the metallic salt of an the present invention may be optionally blended when 

formufa obrf T h r '^''^ .^^P^«««°'«d by the general extreme pressure agents such as phosphoric acid esters and 

bondei ,n P fn "/..^^^"^^^"^S =0 which is directly Phosphorous acid esters, phenol-based antioxidants, am^e- 

rvYvn? .WT^^ c a^°ve-mentioned general formulae 30 based antioxidants, stabihze,^ such as phenyl glycidyl ether 

(XXVI) to (XXIX). Specific examples of such metallic salt cyclohexene oxide, epoxidized soy bean oil, and other epoxv' 

ot the organic phosphorous acid include sodium dioleyl compounds, inactivating agents for copper such as benzot- 

phosphite, potassium dilauryl phosphite, dipotassium oleyl "^'^ derivatives of benzotriazole, and defoamine 

phosphite and disodium lauryl phosphate. ^^ent such as a silicone oil and a fluorinated silicone oil 

As the organic phosphorous acid in the amine salt of an 35 u u '^^"S^?"^"' '° "sed in the refrigerating machine to 

organic phosphorous acid, there are usable the organic Z .u ^^'^ ■"eWgerating machine oil composition 

phosphorous acids same as those in the case of the above . 1°"*°"°°' not specificaUy limited, but is 

tnentioned metallic salt of an organic phosphorous acid As luo^^^lfht/rl'h^^^^^^ '^^^^^y' ^ichlorof- 

;n^^^L?-Th:t^^^^^^^^ 

phosphoric acid. The hyXfarbTgroup ° VrS'an " P-'^J"--^ - f-502); 1,1-difluoroethane (RisZa"); 
alkyl group or an unsaturated alkySroup from S v^' P^°'^fl"°roethane (R125); 1,1,1-trifiuoroethane (R143a 
point of improvement in lubricating ^ormre Specific" <y32) mixture of difluoromethane (R32) 

examplesofsuchaminesaltofanofgrnifprsrhorot S LntaCroernf^^f '^^^^^ 
mclude octylamine dioleyl phosphite, octylamine dilauryl 45 Son^t,Z^ l^^^ 

fa^r;fptsSr---^^ 

particulariy preferable from the viewpoint of improvement so 5 ^ n ^' '"fl"°^°^ethane(R23); l,3-dichloro-l,l,2, 

in lubricity between aluminum and steel MoreoTTheTe is ;fP«"'^fl"°^°P^°Pane (R225cb); 3,3-dichloro-l.l,1.2,2- 

preferably usable each of metallic saS and aZe alLs 'f P«"'^fl"o/opropane (R225ca); l.l-dichloro-2,2,2- 

anyoftheorganicphosphoricaci^oganic^ R^Tf ^^'f'.'l^ ia-dichloro-2,2,2-trifluoroethane 

and organic phosphorous acid from tL ^ewpoint o sol^ R123), l-chloro-l.l-difluoroethane (R142b); and 2-chloro- 

bility in the base oil, and the like ^''^P°'"' °f U,l,2-tetrafluoroethane (R124), among which the hydrof- 

In the refrigerating machine oil composition according to I'St" ^'"'^ "^^'""^ "^^^^^^ 
"riv^eT^rrat^-:^^^^^^^^^^^^^ ^^^^e refrigerating machine oil composition according to 
alone or in combination with at least one The blen^nl nh*^'"''" k''""? '"''"^^'^"S performance, 
amount of such salt is preferably in the '^5' of frarl eo mote'T ^'^^1 
to 10% by weight bLed on 'the whoiramount o^'^S^ ^P^^^^ ^«'^^e and wear therebetween, does 
composition. Ablending amount, when less than O m%Ty suld J the" iLbT'r "'"^ 
weight, leads to failure to sufliciently exert the workiS u s .t,h '"'^""'^"8 ' refrigerating machine 
effect on enhancement in lubricity where^ an Zoun, t . refrigerant, a hydrogen-containing Flon com- 
».u._.,,-^, .'""'"-"y. wnereas an amount, pound such as R134a. 



cucci on ennancement in lubricity whereas an amount H h "j'""-'ss^ii-<-uuiaining f ion com- 

besides lowers the solubility in the base oil. The blending ever hall o. -h "^""""^ ""^P'""' "^^'""^ 
uui.ig ever snail not limit the present invention thereto. 
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EXAMPLE 1 TO 47 AND COMPARATIVE 
EXAMPLE 1 & 2 
Refrigerating machine oiJ compositions were prepared by 
blendmg the base oil whose kind is shown in Table 1 the 
additive A and additive B (dissolution aid) whose kinds are 
also shown in Table 1 in blending amounts based on the 
whole amount of the composition as shown in Table 1 Each 
of the resultant composition was subjected to visual obser- 
vation of the appearance, seizure test, wear test and sealed 
tube test by the following procedures to evaluate each ' 
performance. The results are given in Table 2. In each of 
Examples 45 to 47, the following tests were carried out bv 
substituting R410a for R134a. 
(1) Seizure test 

By the use of a Falex tester, a pin/block material ' 
(specification:A4032/AISI-C-n37) was set, and the pin was 
coated with 4 microliter of a sample oil. The inside of a 
testing vessel was made into an atmosphere of R134a and 
a measurement was made of the period of time until seizure 
(seizure durability) under the conditions including room 
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temperature, a working load of 150 Lbs, and a number of 
revolutions of 1200 r.p.m. """loer or 

(2) Wear test 

By the use of a Falex tester, a pin/block material 
5 (specification: A4032/A1SI-C-1137) was set. In a testing 
vessel were placed 200 g of a sample oil and 200 g of the 
refrigerant (R134a), and thereafter the pin was subjected to 
wear test under the conditions including an oil temperature 
ot 50 C, a working load of 400 Lbs, a number of revolu- 
-I tions of 290 r.p.m and a testing time of 60 minutes to 
measure the wear loss of the pin. 
(3) Sealed tube test 

A glass tube was charged with a catalyst composed of 
Fe/Cu/Al, one g of the refrigerant (R134a), 4 milliliter (mL) 
ot a sample oil and air so as to keep an internal pressure of 
40 toiT, and then was hermetically sealed. The sample oil 
was allowed to stand at 170° C. for 10 days. Thereafter 
visua observation was made of the appearances of the' 
sample oil and the catalyst, the total acid number of the oil 
was determmed, and sludge formation in the oil was 
checked. 



(wt %) Kind 



Example 4 
Example 5 

Example 7 



Example 12 
Example 13 



Example IS 
Example 19 
Example 20 



lauiyl phosphate 
dipotassium 
lauryl phosphate 

dilauryl phosphate 

dioleyl phosphate 

dilauryl phosphate 
dipotassium 
butyl phosphate 
disodium phosphate 
lauryl ether 
(4 mols EO added) 
disodium phosphate 
oleyl ether 



(4 m 



s EOac 



ed) 



oleyi phosphonate 


0.3 


sodium phosphate 


0.05 








0.1 


phosphate (K3PO4) 




potassium hydrogen- 


0.05 


phosphate (KjHPOJ 




Sodium diphosphate 


0.1 




0.3 


oleyl phosphate 




dipotassium 


0.3 


lauryl phosphate 




dipotassium 


0.3 


oleyl phosphonate 




potassium 


0.05 


phosphate CK3PO4) 




dipotassium 
lauryl phosphate 




dipotassium 


0.3 


lauryl phosphate 




dipotassium 


0.3 


lauryl phosphate 




dipotassium 


0.3 


lauryl phosphate 





dipropylene 


0.3 






dipropylene 


0.3 






dipropylene 


0.3 


dipropylene 








dipropylene 




glycol 






0.3 






IS-crown-S 


2 






dipropylene 


10 


glycol 
lS-crown-6 


2 
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TABLE 1 -continued 



Blending 

%) Kind 



Blending 
amount 
(wt %) 



Example 25 
Example 26 
Example 27 
Example 28 
Example 29 
Example 30 
Example 31 
Example 32 
Example 33 
Example 34 
Example 35 
Example 36 
Example 37 
Example 38 
Example 39 
Example 40 
Example 41 
Example 42 
Example 43 
Example 44 
Example 45 
Example 46 
Example 47 



lauryl phosphate 

8 dipotassium 
lauryl phosphate 

9 disodium phosphate 
lauryl phosphate 

10 dipotassium 



^ oleyl phosphate 

dioleyl phosphate 
1 octylamine 

dioleyl phosphonai 
1 octylamine 

dioleyl phosphite 



3 octylamine 
dioleyl phosphate 

4 octylamine 
dioleyl phosphate 

5 octylamine 
dioleyl phosphate 

6 octylamine 
dioleyl phosphate 

7 octylamine 
dioleyl phosphate 

8 octylainine 
dioleyl phosphate 

9 octylamine 
dioleyl phosphate 

10 octylamine 

dioleyl phosphate 

dioleyl phosphate 

lauryl phosphonate 
2 dipotassium 

oleyl phosphonate 

dioleyl phosphate 
I tricresyl phosphate 



dipropylen. 

dipropyleni 
dipropylene 
dipropylene 



dipropylene 

glycol 

dipropylene 

glycol 

dipropylene 

dipropylene 

dipropylene 
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TABLE 2-continued 
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Example 5 good 

ExampJe 6 good 

Example 7 good 

Example 8 good 

Example 10 good 

Example 11 good 

Example 12 good 

Example 13 good 

Example 14 good 

Example 15 good 

Example 16 good 

Example 17 good 

Example 18 good 

Example 19 good 

Example 20 good 



Example 24 slighty 

Example 2S slighty 

Example 20 good ^ 
Example 27 slighty 
cloudy 
Example 28 good 
Example 29 good 
Example 30 good 
Example 31 good 
Example 32 good 
Example 33 good 
Example 34 good 
Example 35 good 
Example 36 good 
Example 37 good 
Example 38 good 
Example 39 good 
Example 40 good 
Example 41 good 
Example 42 good 
Example 43 good 
Example 44 good 
Example 45 good 
Example 46 good 
Example 47 good 
Comp.- good 
Example 1 
Comp.« good 
Example 2 



good 



Remarks: Kind of base oil 

1; polyoxypropylene glycol dimethyl ether having a kine- ■ 

wStTSr' '^'^ ^ " 

"'.fhlT^''''''^"'P°'y°^yP^°Py'«°e glycd dimethyl 
ether having a kinematic viscosity at lOO" C of 20 5 
c6t and a molecular weight of 1590 

3; polyoxypropylene glycol monobutyl ether having a 
kinematic viscosity at 100» C. of' 10.8 cSt and a 
molecular weight of 1000 (trade name: "UnnSbe 

4; polyoxypropylene glycol diacetate having a kinematic 6. 
viscosity at 100= C. of 10.2 cSt and a molf cular wdgS 



5; polyoxypropylene glycol dimethyl carbonate having a 

£~ht of7m' " ^- ^ 

^' im compound having a kinematic viscosity at 
100 C. of 15.4 cSt and a molecular weight of V50 
«f f^«»npoiind having a kinematic viscosity at 100° C 
RL Ss ff'j ^'^""^ name: "Emcalale 

8; Fluorinated oil having a kinematic viscosity at 100° C 
01 U.l cSt, produced by Japan Montedison Co.. Ltd' 
(trade name: "Fombl in Y-25") 

^' f(in° °" '^'^^S ' ^i^osity at 

lUU C of 35.6 cSt, produced by Shin-Etsu Sihcone 
Lo., Ltd. (trade name: FL-1 00-450). 
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10; alkylbenzene having a kinematic viscosity at 100° r • i 

of 4.6 est. produced by Mitsubishi Petrochemical Co ShosDVat "'l ^'T^ ''"^ of octylatnine 

Ltd. (trade name: "IM200"). ' Pl^osphate bis(monooctylamine) phosphate, tris 

11; mineral oil having a kinematic viscositv at lonop e ^™°°°°'='ylamine)phosphate, mono(trioctylamine) 

5.5 est and a sulfitf contenTo O.TrorTe^ by w^^^^^^ , ^'^Se '''^d'°-'y'^'^ine)phosphate. '"'^ 

EO; ethylene oxide ^ or less by weight. 5 J-The refngerating machine oil composition according to 

Industrial Applicability ^' ^^erein the metallic salt of the organic phosphoric 

not bn ' ""u '"P^''" '"^ therebetween, does °leyl phosphate, disodium oleyl SosphaTe pot^ssT^^^^^^^ 

su ted S tt lubriT°"'Tl '^"^ ^ ? phosphate, sodium dilauryfpLpLte, p^Srdti 

usiSr as the Jfr °u^^°' ' refrigerating machine P^°fP'!^'^' .^'dmm dioleyl phosphate, dipotassium phos- 

nn mH f J Dif/''"'' ' l^ydrogen-contaimng Flon com- P^^% '^"^y' (4 mols ethylene oxide being added) 

pound such as R134a. disodium phosphate laury ether (4 mols ethylene oride 

Accordingly, the refrigerating machine oil composition '^'Pota^sium phosphate oleyl ether (8 mols 

according to the present invention is particularly effective ^'^^?cf "''^^ ^^^^ ^^'^^^^ disodium phosphate oleyl 

when used for automobile air conditioners room air c ethylene oxide being added), 

conditioners, refrigerators and the like, thus renderins itself .1 1 refngerating machine oil composition according to 

highly valueable in the field of industrial application ,n T ' ^'^^^^^^ i^^^ "^^'^Uic salt of the organic phosphonic 

I claim: • acid is selected from the group consisting of dipotassium 

1. A refrigerating machine oil composition which consists tSum h'" V """"'^^^ Phosphonate, dipo- 

essentially of a hydrofluorocarbon or a mixture of hydrot iTprssium SrS°°f ' '^^'^''"^ ^"'^^ phosphonate. 

luorocarbons as refrigerant in a refrigerant machine pnH ;n ni^ch ^- ^ phosphonate. disodium lauryl 

anTSri ofTn T^^"^*^ phosphoric acid, 30 , refrigerating machine oil composition according 

of an orLnt nh '°°^?'^°''=.Ph°«Phoric acid, a metaUic salt 1, therein the metallic salt of the orgar^c phos- 

of an organic phosphoric acid, a metallic salt of an organic Ph°^°f is selected from the group consistinf o^^dium 

phosphonic acid, an amine salt of an organic phosphonic Pb°^Pbite, potassium dilauryl phosphife, d?po as 

acid, a metallic salt of an organic phosphorous acid and an °Jf Phosphite and disodium lauryl phosphite 

amine salt of an organic phosphorous acid, ^} .The refrigerating machine oil composition according 

wherein said polyester is of the unit formula -4C(0)- !° "^^"^^ ^^l' of the organic phospho- 

R — C(0)— OR^^^wherein R"" is a C, ,„ Hkylene f-^f , u ^^L^"'^'^ '^^ S'°"P consisting of octylamine 

group and R^^ is a C,.,o alkylene group or a t^tl} ^fT^'^' ^^'y^'^T^ <^^^^^l phosphite, bisocty- 

oxaalkylene group, and said polyol ester fs of the u:^ 1^ l^e '""^ ^-°'^'y|^'°ine lauryl phosphite, 

formula -R^<=(OCOR-^— ) wherein R"* is a hvdrocar tn t refngerating machine oil composition according 

bon group and R- is hydrogen or a C, , hydrocarbon Z ' ""^"T amount of the metalHc salt 

group. ^ or a hydrocarbon or amme salt of each of the inorganic phosphoric acid 

2. The refrigerating machine oil composition according ,0 i'ooTl^m^^lT^ k phosphorous acid, is 
claim 1, wherein the metallic salt of each of the inorgan c cVmpos°t.on ^ °" ^'^"'^ °^ 
phosphonc acid, organic phosphoric acid, organic phosnho- 45 7-f V • • 

nic acid and organic phosphorous acid is a sah of an a£i tn t 1 ^^fngerating machine oil composition according 

metal or an alkaline earth metal 1. wherein the blending amount ratio of the metalli? 

3. The refrigerating machine oil compositon according to omanic'nhnlh'^' °^ '"^^ phosphoric acid, 
claim 1, wherein the amine salt of each of the inorgan c 0 01 fn l"t phosphorous acid, is 
phosphoric acid^organicphosphonic acid and orgaScSoT 50 c^mpLsifion ""^^ "° 

pnorous acid, is a salt of ammonia or mono- di nr id tu 

tri-hydrocarbylamine. ' ' i^- ine retngerating machine oil composition according 

4. TJe refrigerating machine oil composition according to °0^''c of tomttl^'i on''\?'' " ^'"^'''^ '""""'^'y 
claim 3. wherein the hydrocarbyl group of the mono- di- or 1 r 

tri-hydrocarbylamine is an alkyl group having 1 to 40 carbon « 1 • . '■^^"ff °S "^chine oil composition according 

mo„oh,d,„ge„phosph.u, sod Z »»'|>n.= Pbosphoric aaU 

monohydrogenphosphalc, poassiBm dihydrogenphosph.tt lo "•"g""""* atctmt oil ajnposi.ion icco,ding 

^SS^z^'""- 44h..frd oVrpLr.^r.r - ■ °'- » 

6. TTie refrigerating machine oil composition according to " to dailf '1 machine oil composition according 

claim l,whereintheaminesaltoftheLrganicphospho'r;c ^Vanic ph^^^^^^^^^^^^^ ''''''' ' "'^""''^ ^" 
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20 The refrigerating machine oil composition according 
to claim 1, wherein said species is a metallic salt of an 
organic phosphonic acid. 

tn ^rLI?V'^1f""^^ °" composition according 

to claim 1, wherein said species is an amine salt of an 
organic phosphonic acid. 

22. The refrigerating machine oil composition according 
to claim 1, wherein said species is a metallic salt of an 
organic phosphorous acid. 

to Si^V^^T"'^^ ""/"^'"^ composition according lo 
to claim 1, wherem said species is an amine salt of an 
organic phosphorous acid. 

24. The refrigerating machine oil composition according 
to claim 1, wherein said species is an alkali metal salt ^ 
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25. The refrigerating machine oil composition according 
2?'^ ' '^'^ °" ^ ' polyalkylene glycol ' 

26. The refngerating machine oil composition according 
^l''™ ^' "^^^'^^ base oil is a polyvinyl ether 

27. The refngerating machine oil composition according 
to claim 1, wherein the base oil is a polyester. 

28. The refngerating machine oil composition according 
-70 ' ""^ ''^^^ °" * Polyol ester. 

The refngerating machine oil composition according 
to claim 1, wherein the base oil is a polyether ketone. 

•3"- ihe refngerating machine oil composition according 
to claim 1, wherein the base oil is a fluorinated oil. 
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